NC STATE S
UNIVERSITY e Caf

Predicting Lane Change Intensity within
Urban Interchange Influence Areas (11A)

Webinar
May 3, 2021

R. Thomas Chase (Research Associate)
Ishtiak Ahmed (Research Assistant)
Molly Burke(UndergraduateResearch Assistant)
Dezhong Xu (Graduate Research Assistant)

ITRE ;o .,‘,=-‘>"‘1<A!j_‘A\I:¥TF_Cs




NC STATE ™
UNIVERSITY e
[ ] [ o = *

[opic Outline:z

v

AProject motivation and objectives
AProject outcomes

AMethods

AModeling Results

ATool demonstration

ACase study

AQ&A

OITRE ) NASFK

. VANALYTICS




L
UNIVERSITY :‘};\, :
ol

Project Motivation and Objectives

A!_ane changes especially discretionary onesear interchange
influence areas (l1As) contribute to turbulence and have negative
mobility and safety effects

ALane ' changes cannot be detected using current infrastructure detection
aeaidgsyasr LlZaarofteée Ay (0KS Fdzi dzNB

A_To develop a tool to predict the expected intensity of lane changes at
iInterchange influence areas (l1ASs)

ATo enable the identification of variables and control strategies at the
lIAs that might induce fewer discretionary lane changes and thus,
reduce unnecessary traffic turbulence
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Outcomes: Model and Tool Development

webinar-2: Path through Tree
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Research Methodology

ABased on empirical observations of lane changes at II1As

AProject Tasks
AData collection
AData extraction process
ADatabase summary
AModel development
ATool architecture
ATool development and dissemination
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Data Collection
ACollection Method

A Drone videos (untethered, 36800 ft.
above ground)

A Google maps

A Automated extraction and manual
verification

1,000 ft.

AObservations

lons —
A Taken in 5 min intervals, expanded tg. 7
hourly rates %)
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AFreeway Segments and definitions
A Type (basic, merge, diverge, weave)
A Length ft)
A Number of lanes
A Lane configuration
A Distance to nearby cramp °
o.TREA Distance to nearby offamp °
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Data Collection (continued)

ATraffic characteristics

AVehicle counts (at midegment)

A Origindestination volumes (e.g., freewdg-ramp and ramgo-freeway
volumes)

AHeavy vehicle percentage
AOverall space mean speed (SMS)

ALane change counts within the segment, including minimum number of
lane changes per hour
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Data Collection Sites: ~ 20 hrs. overall

Serial Site Duration (min)) HCM6 Segment type
1 I-440 EB at Western Blvd (Pilot) 895 Upstream of Merge
2 I-40 WB at Wade (facing east) 50 Downstream of Merge
3 I-40 WB at Wade (facing west) 55 Downstream of Merge
4 I-440 EB at Hillsborough St Exit 90 Upstream of Diverge
5 I-40 EB at S. Saunders St and Hammond Rd 85 Weave
6 I-40 WB at S. Saunders St and Hammond Rd 85 Weave
7 I-440 EB at Poole Rd and-6%6 35 Weave
8 I-440 WB at Poole Rd and 8% 30 Weave
9 Wade Ave. WB at Blue Ridge-840 125 Weave
10 I-440 EB at Ridge Rd 475 Weave
11 US101 in Los Angeles, CNGSIN 40 Weave
12 I-40 EB at-#40 (MM 293) 35 Basic
13 I-40 WB at-440 (MM 293) 35 Basic
14 I-40 EB at-#40 (MM 309) 40 Basic
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Video Data Extraction

A Automated tool DataFromSKy
AFast
A Stabilizes drone videos
ATracks vehicles

AAccuracy test for lane change count showed satisfactory results for
passenger cars

@ DATA FROM SKY
https:// ai.datafromsky.coraerial

A Manual counting
AVery labor intensive
ALimited to heavy vehicle lane change count
A Also used for accuracy testing of the automated tool
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https://ai.datafromsky.com/aerial

NC STATE

UNIVERSITY

@ DATA FROM SKY

Example of a processed video
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Extracting Lane Changes

A Method |
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2. Create gateslongandacrosghe QI N
lane markings using the offline DFS N0
software \

3. Extract gate crossing events and
their timestamps

4. Track origirdestination lane for
each lane change

AThis method works very well for
passenger cars (error < 5%)

ALane changes by heavy vehicles are
manually extracted

Qlﬂua 11

% Gatesalong
lane marks

Gates across lanes |




Create the Analysis Database

ADatabase summary
ANumber of directional sites: 15
ANumber of data points: 247, aggregated imfhute observations
ARange of Bninute observations across sites: 6 to 95
AFor modeling purpose, all observations expressed in an hourly rate
AResponse of interesTotal segment lane changes per hour
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ATotal lane changeare expressed in two components
AMandatory (minimum number of) lane changes
A Observed range over all sites: 0% to 89% of all lane changes

ADiscretionary lane changes
A Observed range over all sites: 11% to 100% of all lane changes
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Database Summary

Variable type Variable name Mean | Median | St. deviation| Minimum [Maximum
Segment length (ft) 625 - - 213 1,610
Number of lanes 4 - - 3 6
Min. lane change required (freewdg-ramp) 1 - - 0 2
Geometric
Min. lane change requiretamp-to-freeway) 1 - - 0 2
Signed distance to nearby aamp ft) -126 - - -2,720 3,132
Signed distance to nearby adimp ¢ft) 649 - - -2,960 6,369
Passenger car flow rate () 4,965 5,200 1,598.9 1,416 8,376
Heavy vehicle flow rate (kr) 263 192 240.5 0 1,560
Total flow rate per lane (W/In)* 1,248 1,284 276.8 336 1,731
_ VMTper hr* 562 451 334.8 193 1,808
Traffic
Avg. speed (mhr) 50 52 17.8 6 81
Avg. density (v/mi/ln)* 33 27 27.2 10 206
Minimum lane changes per hr. * 878 1,110 572.0 0 1,896 |
°|'|| Total lane changes per hr. 1,373 | 1,392 828.4 108 | 4,128 Ji Pfcs
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Modeling Approach for Lane Change Prediction

ATested various types of statistical models

ARecommended Regression tree approach
AObservations are split into multiple homogeneous sets
based on most significant splitters in the input variables
AValidation

ASelfvalidated as the tree is developed by afb® cross
validation technique

A Site-specific validation
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Modeling Results ﬁ




